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INTRODUCTION

This manual is designed to aid in learning to operate the Applied
Research Laboratories (ARL) SEMQ electron microprobe and serves as a reference
for procedures once the operator is familiar with the simple mechanisms of
operation. Not all possible questions, problems or variable analytical
procedures are covered in this manual. Some things you will learn through
attentive operating experience, discussions with others, or through the
literature. Although the steps needed to obtain microprobe analyses may
sound simple on paper, the manual will not teach you all you need to know to
obtain high quality, meaningful analytical data with this powerful and complex
tool. However, it will get you started and give you something to refer to as
you try to get through your first "shift". This manual provides information
that just is not available elsewhere (on paper) and consolidates a lot of the
software procedures into a few steps which will get you to the point of
running the programs. There is plenty of space in the margins to write your
own comments or to clarify my descriptions. The analytical programs are
highly interactive and for the most part self-explanatory. Lengthy
descriptions of ARL's original unmodified programs are available in the lab
(ARL, 1979). Be aware that I have made numerous modifications to ARL's soft-
ware so that their original descriptions are no longer completely accurate.
There is also an Open-File report (McGee, 1983) describing the $ANBA program
in greater detail.

Many errors or problems arise due to operator error or inexperience.
I have tried to anticipate some of these and include them in the "Trouble-
shooting" section of the manual. Many other non-routine problems may arise
due to instrument wear or malfunction, unusual operator action, or unusual
analytical problems. Most of these problems are correctable in a relatively
short period of time, if you cooperate. Pay attention to your own actions,
clearly describe your actions to me, and describe as accurately as possible
what the symptoms of the problem are or how the instrument responded to your
actions (this is especially important if I am trying to assist you via
telephone and I cannot "see" the entire situation). With all of this
information I should be able to help you recover from the problem and you
should be able to continue operating. But there are times... (Good luck)!

Although this manual was written specifically with the U.S.G.S. - Reston
microprobe instrumentation and users in mind, the general sequence of
procedures is applicable to any microprobe and the specific instructions on
button-pushing/knob-turning should apply to any SEMQ microprobe. Also, the
brief summaries of concepts on standards selection and general analytical
procedures described in some sections of the manual are relevant to all
geologic applications. The manual should provide guidance as to what steps
and instructions are needed to operate the electron microprobe and will
perhaps serve as a guide for the preparation of manuals for other microprobe
laboratories.



START-UP PROCEDURES

General Precautions:

1)Vacuum control power switch -ALWAYS ON

2)Vacuum key set to "AUT0" mode (except for filament change)

3)USE NO FORCE - there are mechanical stops and limits to how far
you can turn a knob, spectrometer, sample stage dial, etc.
Please be careful not to exceed these,

A)Instrument Set-up:

1)Check Vacuum Panel: Gl, G2, G3 pressure 0-10; G4 <10'5; all red
indicator lights on; sample stage down -
elevator down and Z axis to ~ 324 ("Stage
Down" light on); vacuum key turned to AUTO;

2)Check that P-10 gas is flowing at 0.03 rate (meter is on vacuum
panel) - if bubble is not visible, tap window (bubble occasionally
gets stuck at top of meter during initial gas surge) if no flow,
check that gas cylinder is not empty (regulator gauge on tank
should read 10 psi) and that valve knobs on the tank are opened
(1arge top and small black knobs turned clockwise). Do this
before you adjust the flow increase knob on the meter.

On the Scaler Console:

3)Set the Scaler STOP SELECT to "R" and DISPLAY TIME to "Hold"
on the two scaler modules. This will enable the computer
to read and control the scalers during program operation;

4)Detector High Voltage (below Digital Drives) on and set to
2400 volts (2000 coarse and 400 fine).

On the SEM Console:

5)Beam Blank button out (not 1it) (Run the "FREE" program
if the button is out and 1it);

6)Raster size (below SEM screen) set to POINT;
7)Gun High Voltage power on and 15 kV button pushed in (turn up

sequentially in increments of 5 kV with buttons); note- if you need
to operate at other than 15 kV, or if you need to return to 15 kV:

a) turn Filament Saturation knob to 0 0 0.

b) select desired voltage using Coarse kV buttons and
Fine kV knob.

¢) turn Filament knob back up till emission current
reads 50-100 wAmps and proceed to below.



B)Saturate Filament -
CAUTION - greatly exceeding plateau voltage risks
burning out the filament.

1)Turn Signal Selector knob to "BC" (beam current); turn
Picoammeter Range to 0.1 x 10-6 amps; turn Filament Voltage
knob ("Saturate") up till plateau is reached on the
Picoammeter. 1In doing so, you will first see a "false"
peak (although this false peak disappears with filament
age). See Figure 5, p. 36. Filament current should not
exceed 2 Amps. Saturation level should be at approximately
the same, or slightly lower, dial setting as previous day
(see logbook) and is usually no greater than 650; If the
beam current goes off scale on the 0.1 x 10-6 range, change
range to 0.3 x 106 or lower the current with the C2
condenser adjust knob.

2)Center the filament with the 4 large knurled centering
knobs on the electron gun (opposing knobs turned simul-
taneously in the same direction as seen from the front of
the probe). Filament is centered when the current level
is maximized by the adjustment of these knobs.

3)Set the Emission Current to 150 microamps (for 15kV) with
the BIAS knob.

4)Re-check the saturation setting (while watching the
Picoammeter) and then turn saturation dial 5 units above
the position of the second peak - this assures that you
are on the plateau.

5)Adjust beam current to 0.1 x 10-6 (or desired current) with
C2 (condenser) Coarse and Fine adjust knobs. Turn Signal
Selector knob to "SC" (with the knob set this way, the
Picoammeter will display sample current and the digitized
beam current will be displayed on the beam current scaler).
You may check the beam current setting by toggling the
“Reset" and then "Start" toggles on the left scaler
readout. The seventh scaler is calibrated so that a beam
current of 0.1 microamps generates 10000 counts per second
(cps). The scaler will probably count for 10 seconds
(check the timer) and so the beam current readout should
be approximately 100000. Higher currents may be desired
for improved count rates/detectability limits. Lower
current may be desired to reduce specimen damage/element
mobility problems.

6)If desired, turn Range knob to scale needed to read
sample current, usually 0.03 x 10-6, Always turn Range knob
back to 0.1 x 1076 before selecting "BC" signal. When count
data is being acquired during analysis or standardization,
the selector switch must be set to "SC". See additional
Signal Selector information on page 30.



C)Sample Loading-
SampTes should be polished, cleaned, and carbon coated (see

p. 61)) prior to loading. (Prior to loading samples, you may

wish to check approximate X,Y locations of areas of interest

by overlaying samples on the sample holder map on the next page.)
The following procedures should be followed when loading, unloading,
or changing samples:

1)Check that vacuum key on AUTO; put Stage Digital Drive
in "MAN" mode (manual);

2)Elevator down (push button in until it lights) and Z
axis down (- 324). The "Sample Stage Down" light (on the
vacuum panel) will be on;

3)Push SC VENT button (on SEM console) - wait for stage to drop;

4)Put gloves on - pull stage out, loosen clamps, REMOVE
sample holder, load samples (make sure standard mounts
are in proper orientation); replace sample holder (hold
sample holder against mounting guides in upper right
corner when tightening clamps); to remove or insert
transmitted 1ight assembly, see p. 31; check that O-ring
is free of dust, lint, dandruff, etc. (rub lightly with
clean glove/finger; depress locking catches on runner and
push stage back in (gently);

5)Push SC PUMP button - sample chamber will pump down and gate
valve will open automatically after

about 5 minutes. You should monitor the
pump down on the G2 gauge- the pressure
should reach 100 fairly rapidly and
pumping will continue till gauge reaches
40 microns. After hissing noise

stops and the sample chamber valve

opens (V1 light on), proceed;

6)Blank the beam (push BEAM BLANK button in);

7)Raise sample - Elevator up (light on) and Z axis up to ~ 030
( ~ 017 if using the brass block). Turn
illumination on and adjust Z-axis focus to
view sample.

8)Check the beam spot's location, shape, and size (use a
fluorescing sample such as periclase). Adjust Z axis to
get spot focussed; adjust OBJ lens current to change spot
size; adjust two centering knobs (facing you at eye-level)
to center crosshairs over the spot (do not touch the aperture
adjust knobs located above the centering knobs unless you

know what you are doing).



X - Y Maps for Sample Holders

Figure 1
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9)Position crosshairs on brass or blank the beam (see p. 31)
so as not to accidentally burn the epoxy. Be sure to
unblank the beam before starting the analytical programs.

D)Check crystal and alignment settings-

Make certain that the crystals you need on the scanning
spectrometers are flipped into the analysis position and that
the corresponding attenuator, focal circle, and crystal

adjust settings are selected for those crystals. If necessary,
run the QLIST program to see what crystals you need. Check

the logbook or the spectrometers to see what crystals are
presently in place. If the correct crystals are in place,
proceed to "Calibrate Digital Displays", p. 9.

E)Crystal Flipping-

The scanning spectrometers are equipped with two crystals each. The
crystals are mounted 180° apart on a rotating shaft and either crystal is
selected by flipping the crystal around the shaft. Only one crystal per
spectrometer can be used for any given analytical set-up (crystals cannot
be flipped during an analysis). In our analytical configuration combining
fixed elements with scanning spectrometers, the three scanning spectrometers
usually use the ADP, TAP, and LIF crystals (on spectrometers 1, 2, and 3,
respectively). In some cases it may be desirable to have an additional LIF
crystal on a spectrometer, in which case the crystal on spectrometer #1
would be flipped from an ADP to a LIF crystal,.

The available crystals on the scanning spectrometers (see configuration

on next page) are:

Spec. #1 - ADP or LIF
#2 - TAP or RAP (or PBSD)
#3 - LIF or PET (or ADP)

(The alternate choices, in parentheses, for spectrometers
2 and 3 depend on whether the auxiliary spectrometers are
installed. Check this on the crystal flipper mechanism
on each spectrometer.)

Before flipping crystals, first check to see if the desired crystals
are already in position for analysis by noting the position of the index
mark on the crystal flipping mechanism (on the upper-right corner of the
spectrometer housing). If a crystal needs to be flipped, proceed as follows.

1) Drive scanner containing the crystal to be flipped to its upper
limit:

1.1- Select display for scanner to be driven;



(EDS)

Spec. # 2 | Spec. # 3

(TAP-RAP) | (LIF-PET)

#7-Mg #5-Mn
#8—-Fe
#4-Na
Spec. # 1 #6-Ca
(ADP-LIF) ~ #9-Sij
OPTICS
Figure 2 - SPECTROMETER

CONFIGURATION



1.2-

1.3-

Put scanner DIGITAL DRIVE in "Local" mode and move "+/-"
toggle to "+" for desired scanner. Be sure the toggles
for the other scanners are in the neutral position so
that you do not inadvertently drive them to their limits.

Turn RATE knob on (clockwise) and drive scanner to upper
limit ( ~ 37750)- the scanner will stop automatically. The
RATE knob controls the speed of drive - you can drive at
full speed.

2) When the spectrometer has stopped at the upper limit, turn the
RATE knob counter-clockwise until it clicks off. Put the +/-
toggle to neutral or "-". Put mode in Manual.

3) Flip the crystal on the desired spectrometer:

3.1-

3.2-

3.3-

Index on the crystal flipper knob is under crystal currently
in the analysis position;

Turn flipper knob so that the index moves towards the

bottom of the dial and then towards the desired crystal.

You will feel the crystal reach a detent as the knob is
rotated about halfway ("6 o'clock"). Continue to turn the
knob until you feel it stop against a sping-loaded resistance.
Do not force the knob- the index will spring back to the
proper position;

When the index is in the proper position, manually turn the
the spectrometer motor to lower odometer readings (the DIGITAL
DRIVE must be in Manual mode to do this). You will hear

a click as the crystal flipper gate locks the index and

knob in position. Continue to turn to lower odometer num-
bers until a zero is lined up with the marker on the right

( ~ 37700).

4) Re-calibrate the DIGITAL DISPLAY setting for the spectrometer:

4.1-

4.2-

Enter value as read from the odometer and set the manually
selectable numbers for that spectrometer:

Simultaneously depress the two black "PRE-SET" buttons on
the DISPLAY and the value you selected will be entered into
the LED's.

5) Drive spectrometer to ~ 35000 (to get away from the upper limit):

5.1-

Put scanner DIGITAL DRIVE in "Local" mode and put +/-

toggle to ;



5.2- Turn RATE knob on and drive spectrometer down. Turn RATE
knob off when finished.

Set Attenuator, Focal Circle, and Crystal Adjust to values for the
crystal you just flipped into position:

6.1- Find settings for crystal on configuration sheet posted
near TV monitor;

6.2- Turn Attenuator for desired spectrometer number to the
setting for the new crystal;

6.3- Set Focal Circle and Crystal Adjust knobs (located on
spectrometer) to the settings for the new crystal (If you
are turning to a lower setting, turn knob 50 units or 1/2
turn below and then back "up" to the desired setting.).

7) Put scanner DIGITAL DRIVE in "Remote" mode.

8) It is a good idea to re-standardize those elements measured on a
crystal that has just been flipped, in case there is a slight
difference in the alignment or wavelength settings between the
present and previous analytical sessions.

F)Calibrate Digital Displays (for scanners and sample stage)-

There are two Digital Displays - one for the stage X, Y, Z axes

and the other for each of the scanning spectrometers. The particular
axis or spectrometer readout is selected by pushing in the corresponding
button below the LED display. The actual positions of the scanners

or stage axes are read on their odometers and it is important during
computer controlled operations that the Digital Display values agree
with the odometers, since the programs read the Display value in

order to record where a paticular axis or scanner is located.

To calibrate the displays, place Digital Drives in "MAN". Read 5
digits on odometers, including leading 0's. Switch dial numbers on
Digital Displays to agree with odometers for all scanning spectrometers
and X, Y, and Z stage positions. Enter correct number by simultaneously
pushing calibrate "PRE-SET" buttons with the correct number for each
drive selected on the dials - repeat for each scanner and stage axis.
Return Digital Drives to "Remote".

If there are ever any power flickers during a shift, check that all the
Digital Display values are still correct. Also, if the stage or scanners
have encountered mechanical limits (Drive Error Al, see p. 39), you

will need to manually back off of the 1imits and then reset the

Digital Displays. Finally if any of the individual LED's on the

Displays have ill-formed numbers, or if the “O.R." LED is lit-up,
recalibrate that axis or scanner Display.
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COMPUTER OPERATION

1)Insert program disk in left-hand drive ("0") of RX02,
data disk in drive "1"; close drive doors;

2)0n the computer panel above the disk drives are 3 switches -
place the HALT switch up; place the AUX ON/OFF power
switch up;

5)Program disk boots up on DECWRITER terminal. Respond to the
questions with the following underlined responses:

START?Y
TIME :hr,min (numeric entries)
DATE :day,mon,yr (numeric entries)

(The video terminal and Decwriter power switches are
normally left on so that they power-up automatically when
the computer power is turned on. If the terminals are not
responding, check that their power switches are on.)

6)If the program disk has booted up properly the "READY"
message Will be printed.

At this stage you should run any preliminary programs

or utilities needed to prepare for analytical program
operation. For example, if you are going to use the
on-line plotting routines you should turn on the plotter
and run the "IPLOT" program now (see p. 27).

It is also advisable to "Index" your disks at this time
to be sure you have the necessary files, programs, and
usable "Free" disk space to operate the analytical
programs. Running the "PACK" program utility is a

good precautionary measure to prevent disk writing
errors from occurring during later program operation.
Refer to page 49.

- To switch from one terminal to the other depress "CTRL A" on the
terminal you want to use. If you interrupt a program when doing
this, the line number where the program was interrupted will be
printed. To resume program execution, type "GOTO xxx" (xxx = line
number that was printed).

- To exit a program, depress "CTRL P" (unless instructed otherwise).
See next page for other control (CTRL) characters and their
function.

7)Start execution of the analytical programs (usually run
"$PSET" program first - see flow chart on p. 13):



KEY

<CTRL

<CTRL
<CTRL
<CTRL

<CTRL

<CTRL
<CTRL

| <cTRL

CONTROL

A>

P>
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CONTROL CHARACTER SET

SYMBOLS

FUNCTION FRINTED

Select inrut terminal as system device ‘ <CR>
READY

General suystem ABORT» return to RASIC.
Will print the line number where the executins
»rogram was terminated. . READY
Resumes »rinting characters on the terminal
from the point srinting was Previocusly stoepmed
because ot a <CTRL S>. None
Unlock alternate terminal keyboard sreviously
set by <CTRL T>. Functions only on the main
system terminal. _ " None
Susmends ocuterut to the terminal
until wou tuyme 3 <CTRL Q>. None
Lock out alternaie terminal kewboard, . None
Deletes the current insut line. AU <CR>»
Vectored mrosgram ABORT - (see Section 4.3.6.) None

D
p o
[t

(Applied Research Laboratories, 1981)

) —— = o e v - mr— - ——
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ANALYTICAL ($) PROGRAMS

Once all of the start-up procedures have been performed, the analytical
programs can be run. The computer will take control of most instrument
functions so be sure to have Displays, switches, etc. properly calibrated.
Each program, when running, guides you through its operation with worded
prompts. See flow chart on the next page for program selection. Following
are the names and a brief description of the programs:

1) $SSET - sets up data (%) files for standards.

2) $QSET - constructs standard element package using % files
and stores information in " * " (QDATA) file, **

3) $PSET - sets up instrumental parameters and data collection

procedures. Automatically runs $STDZ program.

4) $STDZ - standardization program. Uses *FILE set-up previously. Has
option of entering restandardization program ($RSTD) or
analysis program ($ANLZ, $SST). Standardization data is
stored in #STDZ file on your program disk. The contents of
#STDZ can be printed with the "SDATA" program. Anytime you
run the $STDZ program, the #STDZ file is overwritten and the
previous standardization data are erased.

5) $RSTD - restandardization program. Individual elements in the *FILE
package can be restandardized. The #STDZ file is updated
with the new standard data.

6) $ANLZ - point analysis program. Allows operator to average multiple

analyses and select oxygen normalization values. Uses Bence-
Albee or Magic correction procedures.

7) $SST - multiple point analysis program using pre-selected line,
area or random XYZ stage coordinates.

8) $ANBA - analysis program with Bence-Albee correction procedures,

multi-point averaging, data filing of of selected analysis
results, and on-line plotting. $ANBA is the fastest, most
applicable program for most mineral analytical problems.
See extended description on pages 18-26.

Usually you will begin an analytical session with the $PSET program and you
will choose $ANBA as your analysis program, since it is the fastest and most
versatile of the available programs. Of course, you need to have a data file
available that has the elements and standard information necessary for your
particular analytical problem (this is called the *FILE- see pages 10 and 40-51).
The flow diagram on the next page shows what programs are needed for a particular
stage in the analysis set-up procedure. Descriptions of the various DATA FILES
are given on page 14. Detailed descriptions of the first 7 programs are avail-
able in ARL (1979). Detailed description of $ANBA is available in McGee (1983).

** Throughout this manual, the convention "*FILE" is used for the data file
referred to as the "QDATA" file in ARL (1979). The * is used as a prefix for
these files to facilitate recognition of them on a disk.



ARE % FILES SET UP FOR ALL STANDARDS ?

v m=<<

\4

ARE QDATA (“"«") & ALPHA FACTOR ("A") FILES
SET UP FOR THIS MINERAL PACKAGE ?

v Mm=<

WAS THIS THE LAST "a" FILE STANDARDIZED
WITH THIS PROGRAM DISK AND IF SO, ARE
STANDARD MOUNTS IN SAME POSITION AND
ORIENTATION AS IN PREVIOUS SESSION?

Y
E
S
L=
YES
L
RUN $ANBA
or
RUN $ANLZ
or | - - == T
RUN $SST
< no<
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B

c® < ®

(Normal
starting

place)
No—> (_ RUN $PSET

STANDARDIZATION (#STDZ)
FILE ON DRIVE 0O IS
CORRECT FOR THIS «FILE

N
0
RUN $STDZ

DO INDIV:&GAL ELEMENTS
NEED RE-STANDARDIZING?

Y
E
S

[

RUN $RSTD



DATA FILE TYPES:

File type

#PDTA

#STDZ

Drive

14

Description

Standards files; contain compositional
data and sample stage locations for
each standard. Contents can be listed
with the "%LIST" program.

"QDATA" files; mineral package containing
info on spectrometer assignment, peak
search parameters, and standard for each
element. Contents can be listed with
the "QLIST" program. See pages 52-54.

Alpha factor file (Bence-Albee only);
set up to correspond to "*" file.

Parameter file set up automatically by
$PSET program; contains names of analysis
program, *File, %File and count times;
used for linking data to the various
analytical programs.

Standardization data; peak, background,
count times, and digitized beam current
acquired in $STDZ and $RSTD programs are
stored in this file. Contents correspond
to the most recent "*FILE" used and can
be listed with the "SDATA" program.

If you elect to store data during the
analysis session, your stored analyses
will be in a data file, named by you.
This file is 101 records long and is
structured as described on page 56.
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STANDARDIZATION-

A few items are worth pointing out about the standardization procedure
(for both $STDZ and $RSTD programs) since this procedure is so critical to
obtaining good quality data:

1. Standards should be chosen so that, ideally, you are using materials
with properties (valence, bonding, coordination, concentration) similar to
your unknown. Of course this is not always possible and need not be adhered
to stringently - the data correction procedures usually compensate for
minor differences. However, it is something to keep in mind if you are
having problems with an element or mineral package.

It is important to select standards with concentrations high enough
to produce reasonably high count rates (1000 cps or better) if possible. This
will improve counting statistics and make peak location more accurate. Also,
interpolation to lower concentrations in the unknowns, rather than extrapola-
tion to higher ones, usually is better handled by the correction procedures.

2. Background standards are selected based on a combination of suit-
ability, availability, and convenience. Backgrounds are measured during the
standardization procedure. A background standard will give a better measure
of the backgrounds during analysis of the unknowns if its average (or mean)
atomic number (Z) is similar to that of the unknown. The background standard
must not have any measurable concentration of the element(s) for which it is
being used as a background standard. There also should not be any overlap of
peaks from the background standard at the wavelength of the element(s) of
interest.

As a matter of convenience, background standards are often selected
based on standard mount location--as long as Z is within 1 or 2 of the
unknown's typical Z. Highly accurate background measurements are only
neces§ary if you are concerned about minor elements (particularly those with
low Z).

To calculate Z, sum the products of the material's oxide concentrations
times the Z for that oxide (see table below):

7= c..°Z

oX

ox
For example, fayalite's (Si09=29.5%, Fe0=70.5%) Z is calculated as follows:
7 = (.295 x 10.8) + (.705 x 21.99) = 18.7

Thus periclase (Mg0), for example, with 7=10.4 would not be suitable for
measuring backgrounds in Fe-rich olivines.

The Table on the next page lists the Z for the most commonly analyzed oxides
and for some "typical" minerals.

An automatic background calculation routine based on interpolation as a
function of average atomic number is available (theoretically, the backgrounds
are linear as a function of 7). Selection of the Z background calculation
option during set up of the *FILE will instruct the software to base background
values on interpolation of high and low Z "end-member" measurements. The
end-member background standards are measured in $STDZ.



OXIDE

Nap0
Mgl
A1,03
Si0p
P20g
Ko0
Ca0
TiO0
Cr283
Mn0
FeO
Fer03
NiO
In0
Nb, 05
Lap03
Ces03
Ba0
Yb,03

Mineral

Albite
Diopside
Anorthite
Olivine (Fogp)
Hornblende
Apatite
Hedenbergite
Tephroite
Fayalite
ITmenite

Average Atomic Numbers of Some Oxides and Minerals

10.22
10.41
10.65
10.80
11.05
17.13
16.57
16.39
18.94
21.16
21.99
20.58
23.71
25.68
31.07
49.77
50.69
50.98
62.44

10.6
12.2
12.2
12.5
12.5-13

15.5
18
18.7
19

16
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3. Counting times and # of measurements- Counting times of 20 seconds
on peak and 10 seconds on background have generally produced acceptable
results. If you desire better precision on minor elements, longer count
times on both peak and background are necessary. If you are not too concerned
with minor elements, count times of 10,4 for peak, background can be used
during analysis of unknowns (but continue to use 20,10 for the standardization).

Measurements on the standards should be a minimum of 5 to adequately

sample the material for heterogeneity (multiple grains should be used if
possible). A larger number of measurements is statistically more meaningful,
but a tradeoff is necessary at some point. If the "STD. DEV." column levels
off from one point to the next (by 2 % or so), you have probably done enough
points. If it turns out that this procedure did not produce a good random
sample of the standard, as determined by analyzing a working standard or
"known-unknown", the element(s) can be restandardized. It is potentially
time-saving to automatically reject the first measurement on a standard in
case the measured spot happened to be a bad surface, unrepresentative
composition, etc.

4. Working standards ("known-unknowns") - careful selection and analysis
of a working standard is an important method of evaluating the quality of
your calibration procedures, and therefore of your unknown's data. A
working standard should be chosen with the following criteria in mind:

a) it should be a homogeneous, well-analyzed (by independent methods)
microprobe standard;

b) it should be of the same mineral type as your unknowns;
c) it should have chemistry similar to your unknowns;

d) it should not be used as a count-rate standard for any elements
in your mineral package (unless there is no other logical choice).

You may have to compromise on some of these criteria and may need to use more
than one working standard as a check on your calibration procedures.

The evaluation of your standardization is determined by the quality of your
analysis of the working standard(s). "Analysis" of the working standard
should consist of the average of multiple points (minimum of 3 to 5),
preferably taken on several grains.

Suggested working standards for most of the mineral groups are
indicated on the 1ist of standards on pages 57-58.

5. Be sure when you are standardizing that you know the relative size
and location of the beam spot and that the sample is optically in focus
prior to taking data on each point. You should check that the spot is
centered before starting the standardization (use a fluorescent sample -
periclase, willemite) and that it's size is as desired (adjust with 0BJ
lens current adjust knobs).

6. Check that both the standard blocks and your samples have adequate,
and grossly similar, conductive carbon coats. If the beam pulsates or
jumps around (you can either see this on a fluorescing spot or on the
sample current meter) the sample needs to be cleaned and re-coated.
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$ANBA Program Operation-

$ANBA will operate from the video terminal and print just the analyses
on the printing terminal, or the entire program can be run from the printing
terminal. The program is configured so that the video terminal, printing ter-
minal, and plotter correspond to ARLEB devices 0, 4, and 5, respectively.

The $ANBA program is loaded automatically following $STDZ, or $PSET.
The program can be terminated and re-run at any time after standardization.
However, the analysis number is reset to 1 each time the program is started.
At the beginning of the program, the option to set up a new data file for stor-
age of analyses is given. As long as the same *FILE is used, the operator
may continue to store data in a file used in a previous analytical session
(the previously stored data will not be over-written). The data file holds
100 analyses. When this file is filled to capacity, the program will prompt
the operator for the name of a new data file.

The following six pages contain printout of the program in operation,
showing both the computer/operator dialogue and the results printed by the
program. Operator input is designated by a box, ]____I. Circled numbers
in the right-hand column refer to explanatory notes that follow the operating
example.

Note that if on-line plotting is desired, the "IPLOT" program should
be run prior to starting the $ANBA program (see p. 27).



Operating Example

S$ANBA -~ ANALYS1S PROGRAM WITH BENCE- ALREE CURKECTIONREs, HULTI-FOINT AVEKAGING,
DATA FILING, AND PLOTTING ROUUTINES.  DEVELONCD FUR (HE U.S.6.S.-REJTON
SEMG MICROPROBE FACILITY kY J.J. MCOEE (OCTOKER, 1¥83 VEKSION).

2% ANALYZING FOR ~-- J.J. MCOBEE - PROGKAM 11t VELUOPMENT 10 7 82
USI“G: SUABT - GARNET-BIUTITE ¢ ELMY CET WITH FIXLD KKGNSG  6- JAN- B3

BENQTE - USE THE ‘M’ OPTIUN AFTER AN AMALYSIS YO EX(T PRUARAM UR RES(ANDARDIZE

‘CTRL P’ WILL HALT EXECUTION RUT 1S FOR EMERGENCY ONLY

ENTER ¢ OF UXYGENS FOK FOKMULA CALC.? | 24

CHOOSE PRINTOUT FORMAT (1 = REGULAR» 2-1LONG) - 7| 1

DO YOU WANT TO FILE DATA?I YES I

ENTER FILENAME FOR DATA S k4
‘D1011° ALREADY EXISTS ON DRIVE 1

‘W’ TO WRITE QVER THIS FILE

‘N’ YO CREAYE FILE WITH NEW NANME
‘C’ TO CONTINWE FILING IN °D1011° (IF USIN3 SAME SUDATA FILE)

We Ny OR C -?E

DO YOU WANT ON-LINE PLOTTING :v
TERNARY - ENTER SEQUENCE { Fuk TOP; LEFT. RIGHT ELEMENTS (AUD 15 IF OXIDE INSTEAD OF CATION PLOT) ?
CA +HG FE  -ARE THESE CORKECT ? [VES] .

INPUT COUNTING TIMES (SEC) FOR UNKNO .
(ON STANDARIIS» PEAK= 20 SEC» RKGD: 30 SEC.) 7

SAMPLE LAKEL ('KETURN’ FOR NU CHANGE) 7T IK&KQNQ] HQRNBLENDg]
ENTER X, TAGE POSITIONS TQ DNKIVE TO (S NIGITS - ENTER 0¢0 FOR NO MOTION?
? 1 7100424000] .

DO YOU WANT TO CHECK.THE BEAn? fYEes
SELECT ANALYSIS POSETION AND PUSH BUTTON WHMEN READY

3

X3XTXX BENCE-ALBEE DRATA REDUCTIOKR METHOD rxtxtr

X SAMPLE! KAKANUT HORNBLENDE X~ 7570.5 v= 21414.5 B.C./SEC= 9779.65

WEIGHTX SY.DEV. FORMULA K--KAl UNKN PK UNKN kKO TINE STD FEAK STD KKG €T TIME STANMARD  LINR

« X)) CUUNTS COUNTS (SEC) COUNTS COUNTS (SEC) FILENAME
s102 40.71 1.32 6.285 0.696 $789.3 27.0 20.0 14043.5 27.0 20.0 IFXAD KA
NGO 12,722 1.09 2,931 0.4652 16386.8 $78.0 20.0 24618.9 978.0 20.0 ZPYAD KA
cao 10.13 1.49 1.67¢ 0.400 £417.9 40.0 20.0 15990.1 40.0 20.0 ZPXAD KA
NA20 2.78 1.57 0.832 0.202 $5610.8 278.0 20.0 26708, 3 278.0 20.0 IFSYA KA
K20 1.96 2.84 0.38¢ 0.127 1769.2 14¢4.0 20.0 129354.14 146.0 20.0 ZFSBO KA
FEO 10.37 1.546 1.338 0.138 5225%5.8 198.0 20.0 36601.2 198.0 20.0 ZOLSF KA
AL203 14,04 0.60 2,354 0.658 A7772.4 844.0 20.0 ,72180.¢ 844.0 20,0 ZFSTA KA
MNO 0.02 152,89 0,002 0.000 238.1 221.0 20.0 48401.1 224.0 20,0 Z0LSTY KA
T102 4.49 2.42 0.521 0.087 2020.1 ¢0.0 20.0 22399S.2 60.0 20,0 SLOXIL KA
TOTAL ?7.23 16.526 CATIONS ITERATIONS= 3

¢ 24,0 OXYGENS)
12-0CT-83 09:24:24 .

ENTER ‘Y’ (’%° IF STANDARD) TO STORE ANALYSIS AND/OR PLOT ?B 3
(ANALYSIS ¢ 1% FILED )N °D1011°)

PLOT THIS POINT 7} Y
COMPONENTS ARE (TOP,LEFT,RIGHT): 0.28 0.49 0.23

(RESPONSES ARE: ‘A’=INCLUDNE IN AVG» ‘AE‘=IHCLUDE AND CALCULATE AVG,
‘R*nREJECT, ‘RE‘zZREJECT AND CALCULATE AVERAGE)

RESPONSE- (As AE+ Ry RE) ?[_A ] ;.

RESPONSE- A { 1 ANALYSES ACCEPTEN IN THIS AVERAGING LOOP)

SAMPLE LABEL ('KETURN’ FOR NO CHANGE) ?

ENTER "L FOR NEW LABEL, ‘B’ FOR REAM UNe¢ ‘N’ FOK MEW OPTIONS OR PROGKAM EXIT
- OR ‘RETURN’ TO START ANALYSIS ? [::]

o~



23 SANPLE: KAKANUI HORNRLENDE Xa 7214 Y- 20940 B.C./SEC= $764.45 20

WEIGHTX CST.DEV. FURMULA K-KAT( UNKN PK UNKN KKG TIME
« X

} COuN1E COUNTS (SEC)

S102 3?.45 1.33 é.148 0.674 ?471.9 27.0 20.0 '
NGO 12.51 1.10 2.9135 0,440 16096.8 ?7t.0 20.0
Ca0 10.20 1.49 1.708 0.403 £460.C 40.0 20.0
. NA2C 2.77 1.57 0.438 0.200 $573.9 J76.0 20,0
> K20 2.03 2.7Y 0.403% 0,132 1831.6 146.0 20.0
) FEO 10.25 1.38 1,340 0.1 S5171.¢8 198.0 20.0
.l AL203 14,33 0.60 2.640 0,872 ARZ46.7 814.,0 20.0
- HNO 0.01 A7.06 0.00%5 0.000 2Wé.7 224.0 20.0
T102 4.23 2.38 0.35¢ 0.092 2128.4 40.0 20.0
TOTAL 26.30 16.577 CATIONS ITERATIONS= 3

( 24,0 OXYDENS)

K 12-0CT-83 09:24:52
ENTER ‘Y’ (’§’ IF snunaau){;lswke ANALYS1S AND/OR PLOT ? D .

RESFONSE~ (Ar AE» R» KE) 7
RESPONSE~- A ( 2 ANALYSES A

SANMPLE LABEL (“RETUKN’ FOK NO' CHANGE) *? D _
; ENTER ‘L’ FOR NEW LABEL: ‘B’ FOR Rffﬁ ONv» °N° FOR NEW OPTIONS OR PRUGKAM EXIT
B

TED IN THIS AVERAGING LOOP)

~ OR ‘RETURN’ TQ STARYT ANALYSIS ?

BEANM IS NOW ON

- ENTER ‘L’ FOR NEW LABEL,» ‘R’ FOK BEAN ON» ‘N’ FUR NEW OPTIONS OR PROGRAM EXIT
: - OR 'RETURN’ TO START ANALYSIS ?
' [

-

33 SAMPLE: KAKANUI HOKNBLENDE X= 7392.5 Y= 21409.5 R.C./SEC~ $243.9%

WEIBHTX CST.DEV. FOKHULA K-KAT UNKN PK  UKKN BKG TINE
<

X)) COUNTS CUUNTS (SEC)
$102 40.59 1.32 6.253 0.494 9759.4 27.0 20.0
MGO 12.484 1.09 2.703 0.646 16242.,9 978.0 20.0
Ca0 10.30 1.48 1.499 0.407 6523.7 40.0 20.0
NA20 2.71 1.59 0.810 0.196 S482.4 278.0 20.0
K20 1.96 2.84 0.285 0.127 1770.7 146.0 20.0
FEO 10,63 1.54 1.272 0,142 33635.3 19€.0 20.0
AL203 14.07 0.60 2.555 0.465¢% A7REH.O 844.0 20.0
HNO 0.01 180.4% 0,002 0.000 2335.9 224.0 20.0
TI102 4.70 2.37 0.544 0,07 2111.8 40.0 20.0
TOTAL 97.62 16,523 CATIONS ITERATIONS= 3

( 24.0 UXYBENS)
12-0CT~-83 09:28:24
ENTER ‘Y’ (°S’ 1F STANDARD) TO STORE ANALYSIS AND/OK PLOT ? [::] ;m
(ANALYSIS ¢ 146 FILED 1IN ‘Di011’)

PLOT THIS POINT ?
COMPONENTS ARE (TOPSLEFTSRIGHI): ©0.28 0.4%  0.23
RESPONSE~ (A» AEs R» RE) ? i B
RESPONSE~ AE

EXEXXXEXXX T POINY AVERAGE E33xrsxxsx

WEIGHYX ST.DEV. FORNULA K-—-RAY UNKN PK  UNKN BKG TINE
«z2) COUNTS COUNTS (SEC?

sI02 40.23 1.82 6.2348 0.4688 £623.3 27.0 20.0
nGO 12.43 0.93 2,916 0.644 16212.2 978.0 20,0
CAQ 10.21 0.83 1,693 0.403 6467.5 40.0 20.0
NA20 2,73 1.47 0.827 0.199 8349.7 278.0 20.0
K20 1.98 2.17 0.392 0.128 1790.5 146.0 20.0
.FEO 10.42 1.92 1,330 0.13¢% 5234.3 198.0 20.0
AL203 14.15 1.14 2,583 0.663 48129.1 844.,0 20.0
HNO 0.02 58.33 0.003 0,000 243.95 224.0 0.0
T102 4.584 2.83 0,543 0.090 2085.8 80.9 20.0
TOTAL ?7.03 16.542 CATIONE ITERATIONS= 3

( 24.0 OXYDENS)

12~0CT-83 09:29:01

ENTER ‘Y’ (’S’ 1F STANDARD) TO STORE ANALYSIS AND/OR PLOT ? |S | -
ENTER NEW TITLE FOR AVERAGE (UPTIONAL)T [HORNBLENDE STD- 3 PTS
(ANALYSIS ¢ 17 FILED IN ‘D1011°)

PLOT THIS POINT ? D

et m——————



SAMPLE LABEL (‘RETURN‘ FOR NO CHANGE) ? )

ENTER ‘L’ FOR NEW LABEL: "K° FOK B ONe °“N’ FOR NEW OMPTIONS Ok PROUGRAM EDIT
- OR "RETURN‘ TOU START ANALYSIS *

) EXIT PROGRAM 7D
- CHANGE COUNTING TIMES 7

ENTER MEW ¢ OXYGENS FOR CATION CALC., (‘RETUKN’ FOk NO CHANGE) ? [::],ﬁ

o ENTER XY POSITIONE TO PRIVE 10 (3 DIGITE - ENTEK 0,0 FOR KO MOTION)
* 000,15000

DO YOU WANT TO CHECK ‘THE BEAN? E
S!LRGT ANALYSIS POSITION AND PUSH BUTTON WHEN READY

L]

2X SANPLE: KAKANUI GARNET X= 10731.5 Y= 121%¢ R.C./SECr 9922.33

WEIGHTX ST.DEV. FOKMULA K--KAT UNKR PK  UNKN RKG TInE

. «2) COUNTS COUNTS (SEC)
N $102 41.63 1.33 2.973 0.4663 9426.3 27.0 20.0
'-f L] ] 18.%6 0.96 1.9729 0.996 24328.8 978.0 20.0

: Ca0 3.04 1.9? 0.383 - 0.197 JI1ES.5 40.0 20.0
- NA20 0.01 102.97 0.002 0.001 301.4 278.0 20.0
K20 0.00 19.29 0.000 0.000 113.3 146.0 20.0
FED 10.53 1.53 0.42% 0.140 5294.8 1v8.0 20.0
AL203 23.87 0.32 2.009 1.118 803€E2.9 844.0 20.0
L1 0.25 11.44 0.013 0.003 451.3 224.0 20.0
T102 0.31 11.70 0.017 0.006 197.4 60.0 20.0
TOTAL 100.20 8.006 CATIONS ITERATIONS= 3

( 12.0 OXYHENS)

12-0CT-83 09:32:3¢

ENTER ‘Y’ (S’ IF STAWUARD) TO STORE aNALYSIS anpsor stot * [v]
(ANALYSIS ¢ 18 FILED IN ‘D1011°)

PLOT THIS POINT T A\A\ .-
..
COMPONENTS AKE (TOP-LEFTIR 3¢ 0.13 0.66 0.21
RESPONSE~- (A» AE)» Re RE) ?ﬁi

RESPOUNSE~- A ( 1 ANALYSES A PTED IN THIS AVERAGING LOOP)
SAMPLE LABEL (‘KETURN’ FOK ND CHANGE) ? [::] .

ENTER ‘L’ FOR NEW LAKEL, ‘!’.Ebk BEAM ONy» ‘N’ FOR NEW OFTIONS OR PROGRAM EXIT
- OR_RETURN’ TO START ANALYEIS ? [:]

o
T SAMPLE! KAKANUI BAKNET X= 188356 Y~ 1303S.5 B.C./SEC~ 9913.43

WEIGHTXY CST.DEV. FORMULA K-RAT UNKKR PK  UNKN KKO TINE

« X)) COUNTS COUNTS (SEC)
sSTO02" 42.356 1.32° 3.008 0.702 $863.6 27.0 7200
Heo 18.37 0.96 1,933 0.%8¢ 242806.7 ?78.0 20.0
CAQ S.32 1.93 0.403 0.208 ERYARYA 40.0 20.0
NA20 0.01 133.29 0.001 0.001 293.¢ 27¢.0 20.0
K20 0.00 293.01 0.000 0.000 140.3 14¢.0 20.0
FEO 10.350 1.33 0.420 0.140 3277.3 1968.0 20.0
AL203 23.680 0.52 1.982 1.117 20503.1 &44,.0 20.0
HNOD 0.25 11.3% 0,013 0.003 448.5 224.0 20.0
T102 0.33 10.74 0.01% 0.007 214.5 60.0 20.0
TOTAL 101.13 7.983 CATIONS ITERATIONS= 3

( 12,0 OXYOQENS)
12-0CT~-83 09:34:17

ENTER ‘Y’ (‘8 1F STAMDARD) TO STORE ANALYSIS ANN/OK PLOT ? D
RESPONSE- (A» AEs Re RE) ? .

RESPONSE- AE
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EEXEREXRET 2 PUINT AVERAGE f¥XXIELEXE

WEIGHIX GV UEV, FORMULA K-KAT UNKN PK UNKN BKG TINME
«2) COUNTS COUNTSE (SEC)

S102 42.09 1.73 2.990 0.69% $745.0 27.0 20.0
HGO 18.446 0.72 1.95S 0.991 24408.7 978.0 20.0
CAO S.18 3.85 0.394 0.203 3273.6 40.0 20.0
NA20 0.01 28,23 Q.00% 0.001 29709 278.0 20.0
K20 0.00 0.00 0.000 0.000 1246.8 146.0 20.0
FEO 10.31 0.24 0.42% 0.140 $206.1 198.0 20.0
AL203 23.84 0.07 1.99¢ 1.117 80544.0 844.0 20.0
MNO 0.25 0.84 0.0135 0,003 450.0 224.0 20.0
T102 0.33 8.28 0.038 0.00¢ 205.9 60.0 20.0
TOTAL 100.48 7.994 CATIONS ITERATIONS= 3

¢ 12.0 OXYGENS)
12-0CT-A3 09:34:359

ENTER Y’ (“S° 1F STANDARD) TO STORE ANALYSIS AND/OK PLOT ? [S| .
ENTER NEW TITLE FOR AVERAGE (UPTIONAL)? [GARNET STD (KAKANU .

(ANALYSIS ¢ 1% FILED IN ‘N1011°)

PLOT THIS POINT 7 '

COMPONENTS ARE (TOPTLEFT,RIGHI)! 0.13 0.46 0.21

SAMPLE LABEL (°RETURN‘ FOK NO CHANGE) 7 ILAKE.CNTY PLAGIOCLASE l .

-~ OR "RETURN’ TO START ANALYSIS ?

EXIT PROGRAN 7 :,

CHANGE COUNTING YTHES 7 |vES

INPUT COUNTING YINES (SECT FDR UNKNOWNS:
? [10+19]

SAMPLE LAREL (’RETURN’ FOR NO CHANGE) ? [:]

ENTER ‘L’ FOR NEW LABEL» ‘R’ FOR R ON» ‘N’ FOR NEW OPTIOUNS OR PROGRAM EXIT
= OR ‘RETURN’ TO START ANALYSIS ?

ENTER ‘L’ FOR NEW LABEL, ‘R’ FOR lf:j ONe ‘N’ FOR NEW OPTIONS Ok PRUGRANM EXIT

EXIT PROGRAM T -
CHANGE COUNTING TIMES ? D -t

ENTER NEM ¢ OXYGENS F(OR CATION CALC. (‘RETURN’ FOK NO CHANGE) ?

ENTER XY SYAGE PUSITIONS TO DRIVE TO (5 DIGITS - ENTER 0+0 FUK NO HOTION)
7 [ 700047000

DO YOU WANT TO CHECK THE KEAN? b

SELECT ANALYSIS POSITEON AND PUSH KUTTON WHER READY
- ’
o

XX SAMPLE:! LAKE CNTY PLAGIOCLASE X= 3289.5 Yr 3228 R.C./SEC~ 9900.40

WEIGHTX ST.DEV. FORMULA K-KAY UNKN PK  UNKN RKG TINE
4

Z) COUNTS COUNTS (SEC)
S102 A9.69 1.55 2.332 0.854 5999.1 13.5 10.0
MGO 0.00 26.63 0,000 0.000 378.4 285.0 10.0
CAD 13.28 1.76 0.668 0.516 4133.4 20.0 10,0
NA20 4.02 1.69 0.364 0.324 4426.5 139.0 10.0
K20 0.11 29.82 0.007 0,007 119.6 73.0 10.0 -
FEO .29 23.24 0,012 0,001 169.5 99.0 10.0
AL203 29.77 0.357 1.647 1.563 56247.6 422.0 10.0
MNO 0.00 21.3$ 0,000 0,000 2.0 112.0 10.0
T102 0.00 376.07 0.000 0.000 28.0 30.0 10.0
TOVAL 97.17 5.031 CATIUNS ITERATIONS= 3

« H,0 OXYBENS)

'12-0CT-83 09:31:52

ENTER ‘Y’ (°S‘ IF STANDARN) Y0 STORE ANALYEIS ANL/OR PLOT ?[:] N
RESPONSE- (A AEr Ry RE) ?

RESPONSE- R .

SAMPLE LABEL (’'KETURN’ FOR NO CHANGE) ? [:] -



ENTER ‘L’ FOR MEW LABEL, ‘R’ FOR REAM ON» ‘N’ FOR NEW OPTIUNS OR PRUGRAN EXIT
-~ OR..RETURN‘ 10 START ANALYSIS ? D .
~

£X SAMPLE: LAKE CNTY PLAGIUCLASE X= 3J0lg Y~ 3372 R.C./SEL- v898.90

T MEIGHTY  ST.DEV. FOKMULA K- RAT UNKN PK  UNKN EKO TINE

¢ 2) coumts COUNTS (SEC)
s102 S0.96 1.53 2.343 0.877 $160.2 12.35 10.0
HGO 0.00 23.43 0.000 0.000 364.2 ° 489.0 10.0
ca0 13.63 1.74 0,472 0.32% 4211.7 20.0 10.0
NA20 3.94 1.7¢ 0.332 0.318 4340.2 139.0 10.0
X20 0.09 36.92 0.00% 0,004 109.4 723.0 10.0
FEO 0.21 30.47 0.00¢& 0.003 130.3 ?9.0 10.0
AL203 30.14 0.57 1.435 1.387 $7020.2 422.0 10.0
MNO 9.00 48.10 0.000 ¢.000 71.1 112.0 10.0
T102 0.00 14.49 0.000 0.000 15.0 30.0 10.0
TOTAL ?9.00 S.031¢ CATIONS ITERATIONS= 3

{ 8.0 OUXYGENS)

12-0CY-83 09:40:19

ENTER ‘Y’ (’S’ )F STANDARD) TO STORE ANALYSIS AND/OR PLOY ?
(ANALYSIS ¢ 20 FILEL IN ‘D1033°)

RESPONSE~ (Ay AE:s Ry RE) ?

PLOT THIS PUINT ? !E-_.‘

CONPONENTS ARE (TOP FT-RX&)L 0.9%9 0.00 0.01%
A

RESPONSE~ A ( 1 ANALYSES AC

.~
,lnen IN THIS AVERAGING LOOP)

SAMPLE LABEL (‘RETURN‘ FOR NO CHANGE) ?D g

ENTER ‘L’ FOR NEW LABEL, °H‘ FOR BEAN QN, ‘N’ FOR NEW OPTIONS Ok PROGRAM EXIT
- OR ‘RETURN’ 10 START ANALYSIS 1D e

Y -

Tx SAMPLE: LAKE CNT{EPLAGIOCL“SE X= 3768 Y= 2333.9 R.C./SEC= 9ETA,40

MEIBHTI CT.DEV. FORMULA X-RAT UNKN PK  UNKN RKGR TINE

¢ z2) COUNTS COUNTE (SEC)
s102 S2.07 1.52 2,372 0.898 6309.0 13.5 10.0
MGO 0.00 32.30 0.000 0.000 3%8.9 489.0 10.0
cal 13.358 1.74 0.4863 0.527 4224.4 20.0 10.0
NA20 3.88 1.72 0.343 0.313 4273.0 13%.0 10.0
K20 0.07 44.46 . 0.004 0.0035 102.7 73.0 10.0
FEO 0.20 I2.34 0.008 0.003 147.6 ?9.0 10.0
AL203 29.96 0.57 1.608 1.377 344687.7 422.0 10.0
MNO 0.00 25.84 0,000 0.000 $1.1 112.0 10.0
TI02 0.00 787.18 0.000 0.000 31.0 30.0 10.0
TOTAL ?9.76 4,997 CATIONS ITERATIONS= 2

( 8.0 OXYGENMS)
12-0CT-83 09:42:11

ENTER ‘Y’ (“S’ IF STANDARD) TO STORE ANALYSIS ANR/OR PLOT ? D
RESPONSE- (As AEs, Re RE) 7 .
RESPUNSE~ A ( 2 ANALYSES ACCEPTER IN THIS AVERABING LUOP)

SAMPLE LABEL (’RETURN’ FOK NU CHANGE) ? D .

<
ENTER ‘L’ FOR NEW LABEL, ‘B’ FOR BEAM QN¢ ‘N’ FOR NEMW OPTIONS OR PROGRAN EXIT
- OR "RETURN’ TO START ANALYSIS 7 o
, .

XX SANMPLE! CLAKE CNTY FLABIUOCLASE X= 3444.5 Y= 3147 B.C./SECr 9894.60

WEIUHTX ST.DEV. FORMULA K-RAl UNKN PK  UNKN RKB TINE

« 2 COUNTS COUNTS (SEC)
SI102 30.12 1.54 2,334 0.862 60354.4 13.35 10.0
ngo .00 31.22 0.000 0.000 393.8 489.0 10.0
Ca0 13.47 1.74 0.4682 0.531 42%1.7 20.0 10.0
NA20O- 3.80 1.72 0.343 0.306 A18C. 8 139.0 10.0
20 0.03 62.36 0.003 0.003 3.7 73.0 10.0
FEO 0.14 A4.19 0.004 0.002 133.5 9.0 10.0
AL203 30.03 0.57 1.648 1.581 $4830.3 422.0 10.0
MNO 0.00 32.20 0.000 0.000 0.1 112.0 10.0
T102 0.00 $2.72 0.000 0.000 17.0 3o.0 10.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>